


City ©f Houston
ANALYSIS REPORT

Analysis Results

UTILITY TEST

Present
Value of

Total
Costs
(000 $)

Recommended Conservation Plan
FOR PROGRAMS IN PLAN:

UTILITY TEST

Net
Present
Value
(000 $)

Appliance Labeling

C/I Indoor Audits

C/I Cooling Tower aAudits

COH In-House Program

PF Indoor Audits

PF Pool/Fountain Audits-COH
PF Pool/Fountalin Standards
Unaccounted for Water Improv
PF Exterior Audits

Public Education Program

SFR Water Audits
Waterwise & Energy Efficient

S83
23321
1004
31225
5040
879

1936
123074
3880
24405
-12
2355

Benefit Average Internal
/ Cost Lifecycle Rate of
Ratio Unit Cost Return
{$/000 gal} (%)

3.687 0.38 170.7
21.711 0.07 €7.5
2.225 0.64 84.8
18.674 0.08 272.5
54.828 0.03 ————
3.034 0.48 139.0
6.261 0.22 32.5
4.321 0.32 19.0
6.277 0.22 291.9
10.844 0.13 —-———
1.782 0.79 79.1
0.998 1.43 -———
3.680 0.38 71.5



City of Houston Recommended Conservation Plan
DETAIL FOR PLAN: Final Recommended Plan COH
PERSPECTIVE: UTILITY TEST

wWater Total Total
Year Savings Costs Benefits
(gal/day) (000 3) {000 $)
1997 2253776 1735 1154
1998 4594504 2021 2354
1999 7115951 2164 3647
2000 9981582 2696 5119
2001 12880412 2719 6609
2002 15071440 2779 7736
2003 17613933 2792 8734
2004 18821102 2617 9663
2005 20287481 2631 10415
2006 21760059 2644 11170
2007 21795258 2558 111895
2008 21830434 2572 11208
2009 21880609 2586 11235
2010 219815787 2600 - 11255
2011 21950963 2617 11274
2012 -~ 22001138 2634 11301
2013 . 22045118 2651 11324
2014 22097899 2669 11352
2015 22129483 2687 11369
2016 22154870 2705 11383
2017 22255857 2723 11435
2018 22350647 2741 11484
2018 -~ 22454240 2760 11537
2020 22536635 2779 11580
2021 22612832 2790 11619
2022 22667832 2800 11647
2023 22707831 2811 11667
2024 22762833 2821 11696
2025 22802832 2832 11716
2026 22857832 "2843 11744
2027 22897832 2854 11765
2028 22852832 2865 11793
2029 22992833 2876 11813
2030 23047831 2887 11842
2031 23087832 2899 11862
2032 23142832 2912 11890
2033 23197832 2925 113818
2034 23252831 2938 11947
2035 23307832 2951 11975
2036 23377832 2964 12011
2037 23432832 2977 12039
2038 23487832 2991 12067
20389 23542832 3004 12095
2040 23597830 3018 12123
2041 23652832 3047 12151
2042 23707830 3077 12180
2043 23777833 3107 12215
2044 23832831 3138 12244
2045 23902831 3169 12279
2046 23857832 3201 12308

Net
Benefits
{000 %)



wiLy VI SUWSIONR mecommnEnasea Lonservacion Plan
CALENDAR YEAR SAVINGS REPORT

GROSS WATER SAVINGS (gal/day) NET WATER SAVINGS (gal/day)
Year Indoor Outdoor Total Indoor Outdoor Total

1597 81776 0 81776 2061776 192000 2253778
1998 244504 180000 434504 4020505 574000 4594504
1999 513430 380000 893430 610343C 1012521 7115951
2000 1076310 614232 1690542 8486310 1495273 9981582
2001 1645388 848463 2493851 10802387 1578025 12880412
2002 2220663 1082695 3303357 12610662 2460777 15071440
2003 2727403 1136926 3864329 14250403 2763529 17013932
2004 3140341 1191158 4331499 15811339 3009761 18821102
2005 3271720 1201158 4472878 17075720 3211761 20287480
2008 3409297 1211188 4620455 183462396 3413761 21760058
2007 3389496 1221158 4610654 18371496 3423761 21795258
2008 3369672 1231158 4600830 18396670 3433761 21830434
2009 33458438 1241158 45381007 18436848 3443761 21880608
2010 3330025 1251158 4581182 18462024 3453761 21915786
2011 3310201 1261158 4571359 18487200 3463761 215950964
2012 3290378 1271158 45615356 18527376 3473761 22001138
2013 3264357 1281158 4545515 18561356 3483761 22045118
2014 3232138 1291158 4523296 18604138 3493761 22087898
201s -3193721 1301158 4494879 18625722 3503761 22129484
2016 3149108 1311158 4460266 18641108 3513761 22154870
2017 3180096 1321158 4501254 187320096 3523761 22255858
2018 3204886 1331158 4536044 18816886 3533761 22350648
2019 3223478 1341158 4564637 18510478 3543761 22454240
2020 3235874 1351158 4587031 18582872 3553761 22536636
2021 3242071 1361158 4603229 19049070 3563761 22612832
2022 3242071 1371158 4613229 19094070 3573761 22667832
2023 3242071 1381158 4623229 19124070 3583761 22707832
2024 3242071 1391158 4633228 19169070 3593761 22762832
2025 3242071 1401158 4643228 19199070 3603761 22802832
2026 3242071 1411158 4653228 19244070 3613761 22857832
2027 3242071 1421158 4663229 19274070 3623761 22897832
2028 3242071 1431158° 4673229 12315070 3633761 22952832
2028 3242071 1441158 4683229 193458070 3643761 22992832
2030 3242071 1451158 4693229 193354070 3653761 23047832
2031 3242071 1461158 4703229 19424070 3663761 23087832
2032 3242071 1471158 4713228 19469070 3673761 23142832
2033 3242071 1481158 4723229 19514070 3683761 23197832
2034 3242071 1491158 4733229 19559070 3693761 23252830
2035 3242071 1501158 4743229 19604068 3703761 23307832
2036 3242071 1511158 4753229 19664070Q 3713761 23377832
2037 3242071 1521158 4763229 18708070 3723761 23432832
2038 3242071 1531158 4773229 19754070 3733761 23487832
2039 3242071 1541158 4783229 19799070 3743761 23542832
2040 3242071 1551158 4793229 19844070 3753761 23597830
2041 3242071 1561158 4803229 19889070 3763761 23652832
2042 3242071 1571158 4813229 19934070 3773761 23707830
2043 3242071 1581158 4823229 19994070 3783761 23777832
2044 3242071 1591158 4833229 20039070 3793761 23832832
2045 3242071 1601158 4843229 20088070 3803761 23902830
2046 3242071 1611158 4853229 20144070 3813761 23957832



City of Houston Recommended Conservation Plan
DETAIL FOR PROGRAM: Appliance Labeling
PERSPECTIVE: UTILITY

Water Total Total Net Packages

Year Savings Costs Benefits Benefits Delivered
{gal/day) {000 $) (000 &) (000 §) {(number)

1997 0 0 0 0 0
1998 6198 26 3 -22 420
1999 18593 21 10 -11 840
2000 37185 14 20 6 1260
2001 61975 14 33 19 1680
2002 52963 . 14 49 36 2100
2003 130148 14 69 55 2520
2004 173531 14 92 78 2940
2005 223111 14 118 105 3360
2006 278888 14 148 134 3780
2007 340864 14 181 167 4200
2008 402839 14 214 200 4200
2009 464814 14 247 233 4200
2010 526789 14 279 266 4200
2011 588764 14 312 299 4200
2012 © 650740 14 345 : 331 4200
2013 706517 14 375 361 4200
2014 756097 14 401 - 387 4200
2015 799480 14 424 410 4200
2016 836665 14 444 430 4200
2017 867653 14 460 446 4200
2018 892443 14 473 460 4200
2019 .. 911036 14 483 469 4200
2020 923431 14 490 476 4200
2021 929628 14 493 479 4200
2022 929628 14 493 479 4200
2023 929628 14 493 479 4200
2024 929628 14 493 479 4200
2025 929628 14 493 479 4200
2026 929628 ’ 14 493 479 4200
2027 929628 14 493 479 4200
2028 929628 14 493 479 4200
2029 929628 14 493 479 4200
2030 929628 14 493 479 4200
2031 529628 14 493 479 4200
2032 929628 14 493 479 4200
2033 929628 14 493 4739 4200
2034 929628 14 493 479 4200
2035 929628 14 493 479 4200
2036 929628 14 493 479 4200
2037 929628 14 493 479 4200
2038 929628 14 433 479 4200
2039 929628 14 493 479 4200
2040 929628 14 493 479 4200
2041 929628 14 493 479 4200
2042 929628 14 493 479 4200
2043 929628 14 493 479 4200
2044 929628 14 493 479 4200
2045 929628 14 493 479 4200

2046 929628 14 493 479 4200



City of Heouston Recommended Conservation Plan
DETAIL FOR PROGRAM: C/I Indoor Audits
PERSPECTIVE: UTILITY

Net
Benefits
(000 %)

Packages

Delivered

Water Total Total

Year Savings Costs Benefits
(gal/day) (000 3) (000 3)

1997 0 0 0
1998 0 0 0
1999 0 0 0
2000 243525 264 127
2001 487050 264 254
2002 730575 264 381
2003 974100 264 508
2004 1217625 264 635
2005 1217625 264 635
2006 1217625 264 635
2007 1217625 264 635
2308 1217625 264 635
2009 1217625 264 635
2010 1217625 264 635
2011 1217625 264 635
2012 1217625 264 635
2013 -1217625 264 635
2014 1217625 264 635
2015 - 1217625 264 . 635
2018 1217625 264 635
2017 1217625 264 635
2018 1217625 264 635
2019 1217625 264 635
2020 1217625 264 635
2021 1217625 264 635
2022 1217625 264 635
2023 1217625 264 635
2024 1217625 264 635
2025 1217625 264 635
2026 1217625 ) 264 635
2027 1217625 264 635
2028 1217625 264 635
2029 1217625 264 635
2030 1217625 264 635
2031 1217625 264 635
2032 1217625 264 635
2033 1217625 264 635
2034 1217625 264 635
2035 1217625 264 635
2036 1217625 264 ' 635
2037 1217625 264 635
2038 1217625 264 635
2039 1217625 264 635
2040 1217625 264 635
2041 1217625 264 635
2042 1217625 264 635
2043 1217625 264 635
2044 1217625 264 635
2045 1217625 264 635
2046 1217625 - 264 635



Cily Of nousSiLOon Recommenaea conservation Plan
DETAIL FOR PROGRAM: C/I Cooling Tower Audits
PERSPECTIVE: UTILITY

Water Total Total Net Packages

Year Savings Costs Benefits Benefits Delivered
(gal/day) (000 $) (00C &) (000 $) (number)

1997 0 0 0 0 0
1998 0 0 0 0 0
1999 100000 70 51 -19 100
2000 200000 70 102 32 100
2001 300000 70 154 84 100
2002 400000 70 205 135 100
2003 500000 70 256 186 100
2004 500000 0 256 256 0
2005 500000 0 256 256 0
2006 500000 0 256 256 0
2007 500000 0 256 256 0
2008 500000 0 256 256 0
2009 500000 0 256 256 0
2010 500000 0 256 256 0
2011 500000 0 256 256 0
"2012 500000 0 256 256 0
2013 - 500000 0 256 , 256 0
2014 500000 0 256 256 0
2015 500000 0 256 : 256 0
2016 500000 0 256 256 0
2017 500000 0 256 256 o]
2018 500000 0 256 256 o]
2019 500000 0 256 256 o}
2020 500000 0 256 256 0
2021 500000 0 256 256 0
2022 500000 0 256 256 0
2023 500000 0 256 256 0
2024 500000 0 256 256 0
2025 500000 0 256 256 0
2026 500000 0 256 256 0
2027 500000 0 256 256 0
2028 500000 0 256 256 0
2029 500000 0 256 256 0
2030 500000 0 256 256 0
2031 500000 0 256 256 0
2032 500000 0 256 256 0
2033 500000 0 256 256 0
2034 500000 0 256 256 0
2035 500000 0 256 256 0
2036 500000 0 256 : 256 0
2037 500000 0 256 256 0
2038 500000 0 256 256 0
2039 500000 0 256 256 0
2040 500000 0 256 256 0
2041 500000 0 256 256 Y
2042 500000 0 256 256 ¢
2043 500000 0 256 256 0
2044 500000 0 256 256 0
2045 500000 0 256 256 0
2046 500000 0 256 256 0




City of Houston Recommended Censervation Plan
DETAIL FOR PROGRAM: COH In-House Program
PERSPECTIVE: UTILITY

Water Total Total Net Packages

Year Savings Costs Benefits Benefits Delivered
(gal/day) (000 %) (000 §) (000 $) (number)

1997 202000 ~ 50 103 53 1
1598 202000 0 103 103 1
1999 202000 0 103 103 1
2000 202000 0 103 103 1
2001 202000 0 103 103 1
2002 202000 0 103 103 1
2003 202000 0 103 103 1
2004 202000 0 103 103 1
2005 202000 0 103 103 1
2006 202000 0 103 103 1
2007 202000 0 103 103 1
2008 202000 0 103 103 1
2009 202000 0 103 103 1
2010 202000 0 103 103 1
2011 202000 0 103 103 1
2012 202000 0 103 103 1
2013 T 202000 Q 103 103 1
2014 202000 0 103 103 1
2015 202000 0 103 103 1
2016 202000 0 103 103 1
2017 202000 0 103 103 1
2018 202000 0] 103 103 1
2019 202000 0 103 103 1
2020 202000 0 103 103 1
2021 202000 0 103 103 1
2022 2020040 0 103 103 1
2023 202000 0 103 103 1
2024 202000 0 103 103 1
2025 202000 0 103 103 1
2026 202000 0 103 103 1
2027 . 202000 0 103 103 1
2028 202000 0 103 103 1
2029 202000 0 103 103 1
2030 202000 0 103 103 1
2031 202000 0 103 103 1
2032 202000 0 103 103 1
2033 202000 0 103 103 1
2034 202000 0 103 103 1
2035 202000 0 103 103 1
20386 202000 0 103 103 1
2037 202000 0 103 103 1
2038 202000 0 103 103 1
2039 202000 0 103 103 1
2040 202000 0 103 103 1
2041 202000 0 103 103 1
2042 202000 0 103 103 1
2043 202000 0 103 103 1
2044 202000 0 103 103 1
2045 202000 0 103 103 1
2046 202000 0 103 103 1



City of Houston Recommended Conservation Plan
DETAIL FOR PROGRAM: PF Indoor aAudits
PERSPECTIVE: UTILITY

Water Total Total Net Packages

Year Savings Costs Benefits Benefits Delivered
(gal/day) (000 $) (000 $) {000 $) (number)

1997 0 0 0 0 0
1998 74732 73 40 -33 200
1999 149464 60 79 19 200
2000 224196 60 118 59 200
2001 298928 60 ° 159 99 200
2002 373660 60 198 138 200
2003 373660 60 198 138 200
2004 373660 60 198 138 200
2005 373660 60 198 138 200
2006 373660 60 198 138 200
2007 373660 60 198 138 200
2008 373660 60 198 138 200
2009 373660 60 198 138 , 200
2010 373660 60 198 138 200
2011 373660 60 198 138 200
2012 373660 60 198 138 200
2013 - 373660 60 198 : 138 200
2014 373660 60 198 138 200
2015 373660 60 198 - 138 200
2016 373660 60 198 138 200
2017 373660 60 198 138 200
2018 373660 60 198 138 200
2019 373660 60 ~ 198 138 200
2020 373660 60 198 138 200
2021 373660 60 198 138 200
2022 373660 60 198 138 200
2023 373660 60 198 138 . 200
2024 373660 60 198 138 200
2025 373660 60 198 138 200
2026 373660 ) 60 198 138 200
2027 373660 60 198 138 200
2028 373660 60 198 138 200
2029 373660 60 198 138 200
2030 373660 60 198 138 200
2031 373660 60 198 138 200
2032 373660 60 198 138 200
2033 373660 60 198 138 200
2034 373660 60 198 138 200
2035 373660 60 198 138 200
2036 373660 60 - 198 138 200
2037 : 373660 60 198 138 200
2038 373660 60 198 138 200
2039 373660 60 198 138 200
2040 373660 60 198 : 138 200
2041 373660 60 198 138 200
2042 373660 60 198 138 200
2043 373660 60 198 138 200
2044 373660 60 198 138 200
2045 373660 60 198 138 200

2046 373660 60 198 138 200



City of Houston Recommended Conservat_ion Plan
DETAIL FOR PROGRAM: PF Pool/Fountain Audits-COH
PERSPECTIVE: UTILITY

Water Total Total Net Packages

Year Savings Cests Benefits Benefits Delivered
(gal/day) (000 s) (000 $) (000 $) (number)

1997 0 0 0 0 0
1998 0 0 0 0 0
1999 56521 118 25 -89 1
2000 113041 118 s8 -60 1
2001 169562 118 87 -31 1
2002 226082 118 1lls6 -2 1
2003 282603 118 145 27 1
2004 282603 0 145 145 0
2008 282603 0 145 : 145 0
2006 282603 o 145 145 0
2007 282603 0] 145 145 0
2008 282603 0 145 145 0
2009 282603 ¢ 145 145 0
2010 282603 0 145 145 0
2011 282603 o 145 145 0
2012 282603 0 145 145 0
2013 - 282603 C 145 145 0
2014 ' 282603 ¢ 145 145 0
2015 282603 0 145 : 145 0
2016 282603 0 145 145 0
2017 282603 0] 145 145 0
2018 282603 0 145 145 0
2019 282603 0 145 145 0
2020 . 282603 0 145 145 0
2021 282603 0] 145 145 0
2022 282603 0 145 1458 0
2023 : 282603 0] 145 145 0
2024 282603 0 145 145 0
. 2025 282603 o] 145 145 0
2026 282603 0 145 145 0
2027 282603 0 145 145 0
2028 282603 0 145 145 0
2029 282603 0 145 145 0
2030 282603 0 145 145 0
2031 282603 0 145 145 0
2032 282603 0 145 1458 0
2033 282603 0 145 145 0
2034 282603 0 145 145 0
2035 282603 0 145 145 0
2036 282603 0 145 145 0
2037 282603 0 145 145 0
2038 282603 0 145 145 0
2039 282603 0 145 145 0
2040 282603 0 145 145 0
2041 282603 0 145 145 0
2042 282603 0 145 145 0
2043 282603 0 145 145 0
2044 282603 0 145 145 0
2045 282603 0 145 145 0
2046 282603 0 145 145 0




City ©Of Houston Recommended Conservation Plan
DETAIL FOR PROGRAM: PF Pool/Fountain Standards
PERSPECTIVE: UTILITY

Water Total _ Total Net Packages

Year Savings Costs Benefits Benefits Delivered
(gal/day) (000 $) {000 ) (000 &) {number)

1597 0 0 0 0 0
1998 10000 95 5 -90 8
1999 20000 20 10 -10 8
2000 30000 20 15 -5 8
2001 40000 20 20 0 8
2002 50000 20 26 6 8
2003 60000 20 31 11 8
2004 "~ 70000 20 36 16 8
2005 80000 _ 20 41 21 8
2006 90000 20 46 26 8
2007 100000 20 51 31 8
2008 110000 20 56 36 8
2009 120000 20 61 41 8
2010 130000 20 67 47 8
2011 140000 20 72 52 8
2012 150000 20 77 57 8
2013 - 160000 20 82 _ 62 8
2014 170000 20 87 67 8
2015 © 180000 20 92 72 8
2016 190000 20 97 77 8
2017 200000 20 102 82 8
2018 210000 20 108 88 8
2019 220000 20 113 _ 93 8
2020 230000 20 118 98 8
2021 240000 20 123 103 8
2022 250000 20 128 108 8
2023 260000 20 133 113 8
2024 270000 20 138 118 8
2025 280000 20 143 123 8
2026 290000 _ 20 149 129 8
2027 300000 20 154 134 8
2028 310000 20 159 139 8
2029 320000 20 164 144 8
2030 330000 20 169 149 8
2031 340000 20 174 154 8
2032 350000 20 179 o 159 8
2033 360000 20 184 164 8
2034 370000 20 189 169 8
2035 380000 20 195 175 8
2036 390000 20 200 180 8
2037 400000 20 205 185 8
2038 410000 20 210 190 8
2039 420000 20 215 195 8
2040 430000 20 220 200 8
2041 440000 20 225 205 8
2042 450000 20 230 210 8
2043 460000 20 236 216 8
2044 470000 20 241 221 8
2045 480000 20 246 226 8
2046 490000 20 251 231 8



L1LY OL nouscon Recommencea Conservation Plan

DETAIL FOR PROGRAM:
UTILITY

Total
Costs
(000 $)

Total
Benefits
(000 %)

Unaccounted for Water Improvements

Net
Benefits

Packages

Delivered

- . ——— - e e e e T e - - ——— - —— -

PERSPECTIVE:
Water
Year Savings
{(gal/day}).
1997 1280000
1998 2560000
1999 3840000
2000 5120000
2001 6400000
2002 7680000
2003 8960000
2004 10240000
2005 11520000
2006 12800000
2007 12800000
2008 12800000
2009 12800000
2010 12800000
2011 12800000
2012 12800000
2013 12800000
2014 12800000
2015 12800000
2016 12800000
2017 12800000
2018 12800000
2018 12800000
2020 12800000
2021 12800000
2022 12800000
2023 12800000
2024 12800000
2025 12800000
2028 12800000
2027 12800000
2028 12800000
2029 12800000
2030 12800000
2031 12800000
2032 12800000
2033 12800000
2034 12800000
2035 12800000
2036 12800000
2037 12800000
2038 12800000
2039 12800000
2040 12800000
2041 12800000
2042 12800000
2043 12800000
2044 12800000
2045 12800000
2046 12800000
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City or Houston Recommended Conservation Plan
DETAIL FOR PROGRAM: PF Exterior Audits
PERSPECTIVE: UTILITY

Water Total Total Net Packages

Year Savings Costs Benefits Benefits Delivered
{(gal/day) {000 $) {000 %) - (000 s) (number)

1997 0 0 0 0 0
1998 180000 83 92 10 80
1999 360000 70 184 114 80
2000 540000 70 277 207 80
2001 720000 35 369 334 80
2002 900000 35 461 426 80
2003 900000 35 461 426 80
2004 900000 35 461 426 80
2005 900000 35 461 426 80
2006 900000 35 461 426 80
2007 900000 35 461 4286 80
2008 900000 35 461 426 80
2009 900000 35 461 426 80
2010 900000 35 461 426 80
2011 900000 35 461 426 80
2012 900000 35 461 426 80
2013 -~ 900000 35 461 , 426 80
2014 900000 35 461 426 80
2015 " 9000060 35 461 , 426 80
2016 900000 35 461 426 80
2017 900000 35 461 426 80
2018 900000 35 461 426 80
2019 900000 35 461 426 80
2020 900000 : 35 461 426 80
2021 900000 35 461 426 80
2022 900000 35 461 426 80
2023 900000 35 461 426 80
2024 900000 35 481 426 80
2025 900000 35 461 426 80
2026 900000 35 461 426 80
2027 900000 ’ 35 461 426 80
2028 900000 35 461 426 80
2029 900000 35 461 426 8¢
2030 900000 35 461 426 80
2031 900000 35 461 426 . 80
2032 900000 35 461 426 80
2033 900000 35 461 426 80
2034 900000 35 461 426 80
2035 900000 35 461 426 80
2036 900000 35 461 426 80
2037 900000 35 461 426 80
2038 900000 35 461 426 80
2039 900000 35 461 426 80
2040 900000 35 461 426 80
2041 900000 35 461 426 80
2042 900000 35 461 426 80
2043 900000 35 461 426 80
2044 900000 35 461 426 80
2045 900000 35 461 426 80

2046 900000 35 461 426 80



City or Houscton Recommenaed Conservation Plan

DETAIL FOR PROGRAM:
UTILITY

ik o ————— o — - —— = -t =

PERSPECTIVE:
Water
Year Savings
(gal/day)
1937 690000
1958 1398000
1239 2124000
2000 2856000
2001 3615000
2002 3660000
2003 3705000
2004 3765000
2005 3810000
2006 3855000
2007 3900000
2008 3945000
2009 4005000
2010 4050000
2011 4395000
2012 4155000
2013 4215000
2014 4290000
2015 4350000
2016 4410000
2017 4470000
2018 4530000
2019 4605000
2020 4665000
2021 4725000
2022 4770000
2023 4800000
2024 4845000
2025 4875000
2026 4920000
2027 4950000
2028 4995000
2029 5025000
2030 5070000
2031 5100000
2032 5145000
2033 5190000
2034 5235000
2035 5280000
2036 5340000
2037 5385000
2038 5430000
2039 5475000
2040 5520000
2041 5565000
2042 5610000
2043 5670000
2044 5715000
2045 5775000
2046 5820000 -

Total
Costs
(000 %)

Public Education Program

Total
Benefits
{000 %)

Net
Benefits
(000 $)

Packages

Delivered

(number)

e ——
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CitlY OrL nouscon Recommenaea Lonservation Plan
DETAIL FOR PROGRAM: SFR Water Audits
PERSPECTIVE: UTILITY

Water Total Total Net Packages

Year Savings Costs Benefits Benefits Delivered
{(gal/day) , (000 ¢) (000 %) (000 &) {number)

1997 0 0 0 0 0
1998 0 0 0 0 0
1999 0 0 0 0 0
2000 88463 215 46 ~169 3461
2001 176926 214 92 -121 3461
2002 265389 214 138 -75 3461
2003 353853 214 184 -29 3461
2004 442316 214 231 17 3461
2005 442316 214 231 17 3461
2006 442316 214 , 231 17 3461
2007 442316 214 231 17 3461
2008 442316 214 231 17 3461
2009 442316 214 231 17 3461
2010 442316 214 231 17 3461
2011 442316 214 231 17 3461
2012 442316 214 231 17 3461
2013 . 442316 214 231 , 17 3461
2014 442316 214 231 17 3461
2015 442316 214 231 - 17 3461
2016 442316 214 231 17 3461
2017 442316 214 231 17 3461
2018 442316 214 231 17 3461
2019 442316 214 231 17 3461
2020 442316 214 231 17 3461
2021 T 442316 214 231 17 3461
2022 442316 214 231 17 3461
2023 442316 214 231 17 3461
2024 442316 214 231 17 3461
2025 442316 214 231 17 3461
2026 442316 214 231 17 3461
2027 442316 : 214 231 17 3461
2028 442316 214 231 17 3461
2029 442316 214 231 17 3461
2030 442316 214 231 17 3461
2031 442316 214 231 17 3461
2032 442316 214 231 17 3461
2033 442316 214 231 17 3461
2034 442316 214 231 17 3461
2035 442316 214 231 17 3461
2036 442316 214 231 17 3461
2037 442316 214 231 17 3461
2038 442316 214 231 17 3461
2039 442316 214 231 17 3461
2040 442316 214 ' 231 17 3461
2041 442316 214 231 17 3461
2042 442316 214 231 17 3461
2043 442316 214 231 17 3461
2044 442316 214 231 17 3461
2045 442316 214 231 17 3461

2046 442316 214 231 17 3461



Ay WL avuhdowill ASCOilieldoae “onservation flan
DETAIL FOR PROGRAM: Waterwise & Energy Efficient
PERSPECTIVE: UTILITY

Water Total Total - Net

Packages

Year Savings Costs Benefits Benefits Delivered
(gal/day) (000 $) (000 $) (000 3) (number)

1997 81776 100 42 : -58 3571
1998 163575 100 84 -16 3572
1999 245374 100 126 26 3572
2000 327172 100 168 68 3572
2001 408971 100 2089 109 3572
2002 490770 100 251 151 3572
2003 572569 100 293 193 3572
2004 654367 100 335 235 3572
2005 736166 100 377 277 3572
2006 817965 100 419 319 3572
2007 736189 0 377 377 0
2008 654390 0 335 335 0
20089 572592 0 293 293 0
2010 4907393 0 251 251 0
2011 408994 C 209 209 0
2012 327165 0 168 168 0
2013 2453836 0 126 126 0
2014 163598 ¢ 84 ‘ 84 0
2015 - 817995 0 42 42 0
20186 o] 0 0 0 0
2017 0 ¢ 0 0 0
2018 ¢ 0 0 ] 0
2018 0 0 0 Q 0
2020 0 0 0 Y] 0]
2021 0 0 0 0 0
2022 0 0 0 0 0
2023 0 0 0 0 0
2024 0 0 0 0 0
2025 0 0 0 0 0
2026 0] 0 0 0 0
2027 0 0 0 0 ¢
2028 0 0 0 0 0
2029 0 0 0 0 0
2030 0 0 0 0 0
2031 0 0 Q 0 0
2032 0 0 0 0 0
2033 0 0 0 0 0
2034 0 0 0 0 0
2035 0 0] 0 0 0
2036 0 0 4] 0 0
2037 0 0 0 0 0
2038 0 0 Q 0 0
2039 0 0 0 0 0
2040 0 0 0 0 0
2041 0 0 0 0 0
2042 0 0 0 0 0
2043 0 0 0 Q 0
2044 0 0 0 0 0
2045 0 0 0 0 0
2046 0 0 0 0 0
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Charles W. Jenness, Meméber Craig D. Pedersen Elaine M. Barrén, M.D., Member
Lynwood Sanders, Member Executive Administrator Charles L. Geren, Member

October 14, 1996

Mr. Frederick A. Perrencot
City of Houston

P.O. Box 1562

Houston. Texas 77251-1562

Dear Mr. Perrenot:

Re: Review of the Draft Final Report Between City of Houston (City) and the Texas Water
Development Board (Board), entitled “Reservoir Systems Operation Plan”, Contract No.
94-483-037

Staff members of the Board have completed a review of the above referenced document under

Board Contract No.94-483-037 with the City of Houston. The comments in Attachment 1

should be considered beiore the report is finalized.

The Board would like to proceed toward completion of this study as soon as possible.

The Board looks forward to receiving twelve copies of the Final Report tollowing any revisions.

Piease contact Mr. Mike Personett, the Board's designated Contract Maunager for this project, at

(512) 463-8061, if you have any questions concerning the comments.

Singerely,

for Planning

cC: Mike Personett
v:\rpp\draft\94483037.Itr

Qur Mission

Exercise leadership in the conservation and responsible development of water resources for the benefit of the citizens, economy, and environment of Texas.

P.O. Box 13231 » 1700 N. Congress Avenue * Austin, Texas 78711-3231
Telephone (512) 463-7847 + Telefax (512) 475-2053 » 1-800- RELAY TX (for the hearing impaired)
URL Address: hrtp://www.twdb.state.tx.us ¢ E-Mail Address: info@twdb.state.oeus
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Attachment 1

Three alternative plans were examined:

Existing operations to maximize firm yield with reserve storage
Operations to maximize firm yield without reserve storage
Existing operations to maximize average yield with reserve storage

Board staff agrees with statement made on Page 13

“This [initial] method of estimating the outflow . . . did not yield acceptable
results. Because of the extremely large width of the Lake Houston Spillway, the
application of the daily stage data with the elevation-discharge curve did not
yield flows representative of the average daily spill. The calculated spills were
approximately 60 percent greater than the average runoff per square mile
computed by the upstream gages. .. .significant skew towards higher inflows
during the last 20 years.” This conclusion may be at least partially attributed to
subsidence effects at stage gage locations.

There was difficulty evaluating model results presented in the report. Results presented
on page 18 in Table 5.1 Summary of Model Results in Acre -Feet Alternative No. 2
Lake Houston Call Volume = 113,610 ac-ft did not agree with discussion on page 18
describing the Alternative No. 2 Lake Houston Call Volume = 28,820 ac-ft. Appendix C
Evaluation of Alternatives using San Jacinto River Reservoir Operation Model appears
to contain incomplete sets of results for Lake Conroe, creating further difficulty in
verifying Table 5.1.

As a result of the previously mentioned problems, Board staff agrees with Section 6
recommendations (pages 20-21) that the model in its current form should be used only
for general planning. Since the minimum pool volume was chosen arbitrarily, we agree
that the analysis should be repeated after management goals for meeting emergency
water supply, recreational, water quality needs are established. Once these goals are
defined, simulations should be performed to maximize system yield (Lake Houston,
Lake Conroe and other water supplies) while minimizing the remaining volume
necessary to meet the established management goals. Finally, we agree that the
planning analysis include provisions for meeting environmental flow requirements. Until
target environmental flows for instream flows and freshwater inflows to bays and
estuaries can be determined for the San Jacinto River and Galveston Bay, we suggest
using the recently developed Consensus Water Plan environmental criteria to derive
estimates to use the planning analysis.



The results presented in Table 5.1 are difficult to evaluate based on the data presented
on Appendix C. In evaluating the spreadsheet presented in Appendix C, the maximum
storage of Lake Conroe is 465,260 ac-ft, which contrast the technical data presented on
page 2 of the report which stipulates that the Maximum Normal Water Level of Lake
Conroe is at elevation 201.0 with a capacity of 430,260 ac-ft,; where does the iake gain
the other 35,000 ac-ft?.

The spreadsheet presented in Appendix C does not seem to consider possible spills

from Lake Conroe as a gain for Lake Houston, and if so, what are the downstream spill
values?.

In evaluating Appendix C alternative 1, the foliowing is a sample of the calculations:

Assuming that Lake Conroe starts at a capacity of 465,260 af, as shown on the
table, adding the Jan-50 inflow of 40,294 af will give a storage of 506,184 af.

To the 506,184 af of storage add the precipitation of 7,802 af [4.34 in x (1ft/12 in) x
21,572 Acres}] and subtract the evaporation of 1,726 af [0.96x (1ft/12 in) x 21,572
Acres]; the result will be 512,226 af.

To the 512,226 af of storage subtract 467 af of diversion, with a Downstream Call
of 0 af; the result will be 511,793 af. If the EOM (end of month content) of Lake
Conroe is 430,260 af where are the other 81,533 af [511,793 -430,260]?

The previous calculation might indicate that the tables contain incomplete sets of
results. Please be advised to review the calculations in the spreadsheet, because the
water balance seems to be incomplete.

The model as presented should be used only for general planning; in order to develop a
reservoir system operation plan, as proposed in Task 5, spills from both reservoirs
and/or downstream water rights should be considered, in order to better estimate
downstream flows from Lake Houston.



ATTACHMENT

City of Houston
Reservoir Operations Plan

Montgomery Watson Response to TWDB Comments

Comment #1: Results from page 18 in Table 5.1 do not agree with discussion on page
19.

There is not really a disagreement here, although it does appear that way. On page 19, the
call volume is referenced as 28,820 ac-ft or higher. On table 5.1 we have listed the volume
used in current practice, which is the same value used in the Alternative 2 print-out included
in Appendix C. Both of these values are correct, in that they will both produce the full yield
from the system. Many different model runs were performed of this, and the other
Alternatives. Only one run of each Alternative was printed out. The Alternative 2 results in
Table 5.1 indicate that the maxirnum yicld of the watershed can be achieved without altering
the current Lake Houston call criteria. This is the most important result from this
Alternative, and so it was stressed in Table 5.1. The text and Table 5.1 will be revised to
more clearly document this information.

Comment #2: Appendix C appears to contain incomplete sets of results, creating
difficulty in evaluating results.

Appendix C is a complete print-out of the value of all model cells. It does not, however,
present all of the model formulas. For this reason, one cannot simply add up certain cells and
get the numbers shown in other cells, without knowing the formulas. This is why the column
definitions were included in the appendix. An example of this is the formula in the “D.S.
Calls” column. This formula is presented below:

D.S. Call = Minimum(If LH Storage less than Call Volume, Minimum{(0.333x LC
Storage), Maximum((Demands on LH + LH Evap - LH Gain - Luce Bayou + LH Dead
Storage - LH Storage),0),0},LC Outlet Capacity]

This basically says that if the Lake Houston storage is below the Call Volume, release only as
much Lake Conroe water as is necessary to satisfy that month’s demands, given the other
water supply inflows, and limited by the capacity of the outlet and one-third of the storage
remaining in Lake Conroe.



In order to permit the reader to more easily check the math in Appendix C, the operation of
the mode] will be more fully described, and the list of formulas presented at the start of
Appendix C will be expanded.

Comment #3: The results presented in Table 5.1 are difficult to evaluate based on the
data in Appendix C.

Appendix C is simply 2 print-out of the model, and many of the columns are not completely
described in the headings. In particular, the columns showing storage volumes greater than
the maximum normal water level of the reservoirs are intermediate calculations designed to
reduce the effect of using a monthly timestep model. If the model put all of the inflow into
the reservoir first (subject to the normal maximum water level), then took all of the demands
out, the reservoir storage would be drawn down at the end of cach month. This is not what
happens in actual operation. To avoid this, the model allows the reservorr 10 wemporarily
“store” more water than the reservoir will actually hold. Then this water is released o
satisfy that month’s demands. The reservoirs are then limited to their normal maximum
water levels at the end of each month’s calculations. The model descriptions and the text of
the report will be improved to alleviate the misunderstanding. This, and the revised list of
formulas (described above) should clarify the matter.

Comment #4: The spreadsheet presented in Appendix C does not seem to consider
spills from Lake Conroe.

The model does consider spills from Lake Conroe. They are included in the column entitled
“Total Outflow™, and added to the “Lk Houston GAIN™ to get “Total Inflow Lk Houston™.
This is more completely described in the revised column descriptions and in the response
below.

Comment #5: Details of the Lake Conroe water balance calculation.

The water balance calculations have been thoroughly reviewed and checked, and we have not
found any problems. The model accounts for all of the water in the basin, including
reservoir spills. The downstream flows from Lake Houston are also correctly estimated,
given the availability of streamgage data.



Several items in the Lake Conroe water balance have been misunderstood. Lake Conroe starts
at a capacity of 430,260 acre-ft, not 465,260 (see “EOM Storage” column). The inflow
produces a temporary “Maximum Storage” which is limited to 465,260. To this 465,260
acre-ft is added 7,802 acre-ft of precipitation, but only 1,208 acre-ft of evaporation is
deducted, (An evaporation pan coefficient of 0.7 has been applied to the evaporation data
listed.) This results in a storage that is again limited to a temporary “Intermediate Storage”
maximum of 440,260 acre-ft. The column entitled “EOM Storage” includes another water
balance. The “Diversions” and “D.S. Calls” are deducted from the “Intermediatc Storage”,
and the result is limited to the normal maximum storage of 430,260 acre-ft. The “Total
Outflow” column is where the water balance is completed. This column totals the difference
between last month’s and this month’s “EOM Storage”, plus “Inflow C4’", plus “Precip”
times “Area” (divided by 12), minus 70% of “Evap.” times “Area” (again divided by 12),
minus “Diversions”.

The column descriptions and headings will be modified to eliminate the source of confusion.
With this additional information (which will be provided in the Final Report), Board staff
should be able 1o verify the water balance, and the operation of the model.

With reference to the accuracy of the model analysis, the reason that the draft report
recommended that the mode! only be used for general planning purposes, was not due to the
accuracy of the model itself. The model is accurate and complete. The problem has to do
with the inaccuracy of the Lake Houston inflow data. This is the reason the lack confidence
in the model results. This will be more fully explained in the final report.

TOTAL P.B4



Bany R. McBee, Chairman
R. B. "Ralph™ Marquez, Commissioner
Joiin M. Baner, Commissioner

Dan Pearson, Exccutive Director

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protecting Texas by Reducing and Preventing Pollution

December 19, 1996

Mr. Jimmie Schindewolf, Director
Department of Public Works and Engineering
City of Houston

1801 Main Street -
Houston, Texas 77002

Dear Mr. Schindewolf'

I recently had the opportunity to study a copy of the City of Houston’s Water Conservation Plan
developed in partnership with the Texas Water Development Board and Montgomery Watson and
Associates. In Houston and throughout Texas, water quality and quantity issues remain closely
linked wath air, land, public health and policy concerns.

Protection of environmental resources shared by Texans requires the proactive, positive and
cooperative efforts of public officials and communities. This plan represents impressive foresight
and I look forward to reviewing the results that are inevitable from implementing a plan of this
nature.

The Texas Natural Resource Conservation Commuission's CLEAN CITIES 2000 program is an
appropriate place for you to receive recognition for implementing your Water Conservation Plan.
Therefore, we were extremely pleased to learn that Houston is in the process of developing its
application for the program.

CLEAN CITIES 2000 encourages [ocal governments to develop comprehensive environmental
programs t0 meet the goal of reducing waste in Texas by 50 percent. CLEAN CITIES 2000
encourages municipalities, civic groups, schools, businesses and industries to work together to
achieve their goals. Currently, 67 cities ranging in population from 51 in the town of Quintana to
1.3 million in the City of Dallas are participating in the CLEAN CITIES 2000 program. As
members of the program, they are achieving real and measurable results. In 1995, 57 member
cities diverted 336,000 tons of waste from Texas landfills, saving an estimated $10 million in
disposal costs.

Municipalities with populations under 50,000 are only required to commit to developing solid
waste initiatives. Larger cities are also required to complete a second phase of the program,
focusing on water, air and other pollution prevention projects. Fortunately, the City of Houston
already has many of these programs in place.

P.O. Box 13GB7 =«  Austin, Texas 787113087 -~ 512/239-1000
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Mr. Jimmie Schindewolf, Director
Department of Public Works and Engineering
City of Houston

Page 2

December 19, 1996

For example, many member communities have committed to implementing programs for
community and backyard composting, community and workplace recycling, recycling market
development, used oil and used tire coilections and local public education as part of the initial
phase of the program. As part of the secoadary phase of the program, projects have included
household hazardous waste collections, city-wide volunteer water quality monitoring programs,
well-head protection programs, appointment of a citizens' advisory committee, various water
quality and non point source pollution projects, and air quality projects to promote education and
emission reductions. ’

As you move forward with your CLEAN CITIES 2000 Plan of Action and application, as well as
a Water Conservation Plan, we look forward to leaming of your progress.

If you should have any questions about CLEAN CITIES 2000 or any of the TNRCC’s water
conservation programs, please do not Lesitate to call me at (512) 239-3165. I look forward to
continuing to work with the City of Houston on the implementation of programs and improving
the environment of the state, and providing better services to our citizens.

Sincerely,

Andrew C. Neblett, Director -
Office of Pollution Prevention and Recycling

ANfo



Barry R McBee, Chairman

R B. “Ralph” Marquez, Commissioner
John M. Baker, Commuissioner

Dan Pearson, Execudive Direcior

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Protecting Texas by Reducing and Preventing Pollution
January 17, 1997

Mr. Mike Personnet

Texas Water Development Board
P.O. Box 13231

Austin, TX 78711-3231

RE: City of Houston draft water conservation plan evaluation
Dear Mike:

Per your request, T have reviewed the draft water conservation plan (“‘plan™) developed for the City
of Houston (“City”’) by Montgomery Watson., The evshuation process is consistent with the technical
review practices that are utilized when staff reviews a plan in the Watcr Rights Permitting process.
The focus of the review is based on the following three steps:

(1) Determine whether the plan addresses all the minimum requirements of a water
conservation plan as established by the Toxas Natural Resource Conservation
Commission (TNRCC) in TAC, Title 30, Chapter 288;

(2) Determine whether reasonable conservation goals have been set; and
(3)  Determine whather the stratcgies proposed can achieve the stted goals.

If these criteria are met, then sufficient cvidence has been provided to conchude that by implementing
the plan the City will avoid waste and achieve water conservation. This process assist staff in
determining if goals were established to solve water resource problems and based on a system audit,
and therefore not arbitrarily established. In addition, identification of specific water use problems and
water use characterigtics atlow for the designation of specified goals.

The water conservation plsa provides information in response to the mimirmmm requiremeats
addressad in §288.5, except a reservoir systems opesations plan.  The plan provides evidence that
Montgomery Watson obtained and analyzed current and historical sesvice area data on climate,
populstion, housing stock, economic activities and current conservation practices. In addition, they
disaggregated total water use (Le., total production and/or delivery) into water use sectors and
disaggregated water use in each sector into specific purposes of use (i.e, significant end uses).

P.O. Box 13087 <+ Austin, Texaa 787113047 -« 513/239-1000



Mr. Mike Personnet
Page 2
Jamuary 17, 1997

The water canservation plan developed by Montgomery Watson clearly defines the overall purpose
of the conservation plan. The City required the development of a plan for the following reasons: (1)
Projected population and water demand indicate that the Ciry will need an additional water supply
by the year 2030, (2) Flooding and other sevious problems caused by subsidence due 10 groundwater
pumpage (some areas of the city that have dropped as much as ten feet), and (3} An increase in
customers and resulting water demand, due to continued annexation, have intensified the problems
related to the conversion to surface water. Based on the water resource problems identified it was
found that ammmmnphnthafocusedmpmg:mormmesthtbattargewd
reducing summer peak-day demand water use would be most effective.

Montgomery Watson compiled a list of potential demand management measures that would
appropriately address the water use problems of the service area. This process yiclded nearly 200
potential conservation measures. Further, they adopted a screening process that attempted to screen
out measures that had a very low potential for achieving water conservation. From this analysis of
water conservation measures, devices, and programs, Montgomery Watson provided the City with
three plans which allow for a range of water conservation effects.

1t is the finding of staff that Montgomery Watson has provided evideace that they did not take a
single objective, single purpose, single facility water resource project approach to solving water
resource problems. The draft plans for the City of Houston meet the minimum requirements for water
conservation as required in §288.5 TAC. They siso evaluate the potential for the additional water
metvationmuegies addressed in §288.5. The plans go beyond the requirements by providing a

st-benefit analysis, therefore ideatifying the overall benefit by adopting the recommended
oonsetv:nonm Reasombleconsuvanangodshavebemsetandthcstmaglespmposedcan
achieve the stated goals.

Sincerely,

Technical Specialist



COMMISSIONERS

LEE M. BASS
Chairman, Fi. Worn

NOLAN RYAN

Vea-Chaiman
Ayt

MICKEY BURLESON
Tample

RAY CLYMER
Wictvta Falig

YGNACIO D. GARZA
Browngvile

RICHARD (DICK) HEATH
Datlag

TERESE TARLTON HERSHEY
Houston

SUSAN HOWARD-CHRANE
Boeme

WALTER UMPHREY
Beaumont

PERRY R. BASS
Chairman-Ementus
FL Worh

TEXAS
ParRks AND WiLDLIFE DEPARTMENT
4200 Smith School Road * Austin, Taxas 78744 » 512.3§9-4800

January 17, 1997

Alicia Ramurez

Texas Water Development Board
P.O. Box 13231

[ 700 N. Congress Avenue
Austin, Texas 78711-3231

RE: Review of the Draft Final Report Submitted by the Citv of Houston, TWDB
Contract Number 94-483-037

Dear Ms. Ramirez:

] have reviewed the above referenced document entitled "City of Houston - Final
Draft Water Conservation Plan * prepared by the firm Montgomery Watson.

The Draft Conservation Plan appears to be the product of thorough and detailed
analysis. However, the conservation plan is clearly lacking measures targeted to
conserve outdoor water use. According to the report, combined single-family and
multifamily categories have by far the highest total use, amounting to
approximately 63 percent of retail water sales. Furthermore water demands
increase in the summer due primarily to landscape irrigation. Overall, 16 percent
of the billed water use occurs outdoors, up to 250 gpd/account in the peak
summer months. The report goes on to say that the single-famuly category has the
highest contribution to peak demand, 18 percent annually of all water used for
cxterior purposes. The variation is more extreme in monthly water use; The daily
basis vaniation would certainly be even more extreme, but this data by customer
class is not available. 1t is these peak demands that determine the sizing of capital
facilities. Conservation ¢an reduce the peak demands, capital facilities can be
either smaller or deferred in time. The expense of proposed water capital
improvement projects can be deferred or avoided by reducirg summer peak-day
water use. “Prime targets to reduce peak-day use are the exierior uses by single
families and public agencies.” [emphasis added)

The report lays out very convincing and logical support for reducing exterior water
use through such measures as providing information for planning water-efficient
landscaping, using native plants that do not require supplemental watering, and
irrigating only in the moming and evening, 10 reduce amoun: of water lost to
evaporation

ANOREW SANSOM
Exscutive Oneclor
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Using native plants also provides additional benefits in the form of wildlifc habitat and reduces
the need for synthetic fertilizers and pesticides. According to Tabie 6.3 Projected Water Savings,
combined water savings of nearly 15 million gallons per day by the ycar 2030 are projected for the
Water Efficient Landscape and Low Watcr Use Landscape Ordinance Programs.

Why then are measures that would reduce outdoor water use not part of the Recommended
Conservation Plan? Table 7-1 rates single family and multifamily Landscape Incentives and the
Landscape Ordinance as "unacceptable due to non quantifiable impacts to community”, thereby
removing them from the analysis. No supporting text is given other than that “landscape codes,
.. tend to be unpopular.” Also eliminated from the Recommended Plan was the Commercial

Landscape Ordinance program. This action also needs further explanation, since it had a
benefit/cost ratio of 20.48 and had a lower first five year total cost than 3 of 4 Commercial
Measures that were included.

A water conservation plan that does not include at least the minimal basic common sense
measures to reduce outdoor water use is not satisfactory. The Departmen: recommends that the
draft plan be revised to include those measures as well as more progressive measures such as the
Landscape Incentive Program and the Commercial Landscape Ordinance Program.

Sincerely,
Cindy Loefller, PE.
Water Resources Team Leader,

Resource Protection Division

CLL:cll
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March 17, 1997 Works & Engineering

Mr. Mike Personett

Texas Water Development Board
P.O. Box 13231

1700 N. Congress Avenue
Austin, TX 78711-3231

RE: Texas Parks and Wildlife Department’s Comments Regarding the Draft Final Report
Submitted by the City of Houston, TWDB Contract Number 94-481-037

Dear Mr. Personett:

In response to the letter from Ms. Cindy Loeffler, P.E., to the Board (forwarded to us by your
office) regarding the above referenced report, we would like to make the following comments:

— Ms. Loeffler's review of the statistics included in the report and her support for “reducing exterior
water use through such measures as providing information for planning water-efficient
landscaping, using native plants that do not require supplemental watering . . . °, etc., are well
taken. However, her assertion that “the plan is clearly lacking measures targeted to conserve
outdoor water use” fails to take into consideration the current in-house conservation program
described in the report and several new programs which are recommended by the study.

First, the “in-house program” currently includes irrigation audits of all City owned large turf areas,
including golf courses, esplanades, parks, etc. In addition, we are in the process of adopting
new procedures for controlling water waste at more than 1,000 City esplanades. These
procedures include requiring new irrigation systems to be equipped with programmable
controliers and moisture probes, limiting the plants allowed to iow water use and indigenous
plants, limiting spray heads tc within 3 feet of curbs or other paved areas, prohibiting above
ground sprinkler heads in esplanades with a width of less than 12 feet, etc.

Also, the conservation plan includes several programs which are targeted to reduce exterior
water use by single- and mulit-family customers and public agencies. The report describes the
residential water audit program, "The . . . program would offer an indoor and outdoor water audit
to existing single-family and multifamily residential customers in the top 25% of water users. . .
The auditors would focus most on outdoor water use.* The public faciiity water audit program
would aiso invoive offering exterior audits and water saving information to landscape site
managers at all public facilities including schoals, libraries, state, locai, and federal government
buildings, etc.

In preparing our conservation plan, we felt that attempting to impose landscape ordinances on

Houstonians without first laying the ground work through an education program which
— emphasizes the need for changing irrigation and landscape practices would be difficult to

@ Printed on Recycied foper
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state. Therefare, our citizens often do not see the need to limit their outdoor watering practices.
For this reason we recommended an increase in the budget for the conservation education
program to allow that kind of education to take place.

And finaily, the City is committed to continuously monitoring and evaluating its overall water
conservation effort in relation to its water supply and water and wastewater facility capacity
needs. As the need for major capital investments draws near, the City will consider expanding
current programs and/or implementing additional water conservation measures. More
aggressive water conservation measures may be implemented throughout the utility service area
or targeted to specific sub-areas in order to delay planned capital improvements. Proper timing
of future investments in water conservation is essential to maximizing the benefits of such
programs to the utility and its rate payers.

Hopefully, the Parks and Wildlife Department will find these measures acceptable and we can
finalize the report and go forward with the recommended plan. If you, your staff, or Ms. Loeffler
have any questions, please fesl free to contact me at (713) 880-2444 X372.

Sincerely,

(P Ghunsadadi

Pat Truesdale, MPA

Water Conservation Manager

Department of Public Works and Engineering
City of Houston

cc: Jimmie Schindewolf, P.E.
Frederick A. Perrenct, P.E,
Ronald E. Hudson, P.E.
Charles F. Settle, P.E.
Alicia Ramirez
Cindy Loeffler, P.E.

Chuck Profilet, P.E.



| (EA%E) TEXAS WATER DEVELOPMENT BOARD

William B. Madden, Chairman Noé Fernindez, Vice-Chairman
Charles W. Jenness, Member Craig D. Pedersen Elaine M. Barrédn, M.D., Member
Lynwood Sanders, Member Execurive Administrator Charles L. Geren, Member

February 13, 1997

Mr. Frederick A. Perrenot
City of Houston

P.O. Box 1562

Houston, Texas 77251-1562

Re: Response to Comments Regarding Regional Water Supply Planning Contract
Between the Texas Water Development Board (Board) and the City of Houston,
TWDB Contract No. 94-483-037

Dear Mr. Perrenot:;

Staff members of the Texas Water Development Board have completed a review of the
consultant’s reponse to our comments and have determined the iesponse to be
- satisfactory.

Board staff looks forward to the completion of this project and delivery of one (1)
unbound camera-ready original and nine (9) bound double-sided copies of the final
report.

If you have any questions about completion of this planning project, please contact me
at (512) 463-8061.

Sincerely,

MOy

Mike Personett
Division Director, Local and Regional Assistance

cc: Mike Personett, TWDB
Ron Hudson, City of Houston
Chuck Settle, City of Houston
Pat Truesdale, City of Houston

Our Mission
Exercise leadership in the canservation and responsible development of water resources for the henefit of the citizens, economy, and environment of Texas.
P.O. Box 13231 + 1700 N. Congress Avenue * Austin, Texas 78711-3231
Telephone (512) 463-7847 » Telefax (512) 475-2053 = 1-800- RELAY TX (for the hearing impaired)
URL Address: http://www.twdb.state.ox.us * E-Mail Address: info@twdb.state.ox.us
@ Printed on Recycled Paper @



HoustonAudubonSociety

440 Wilchester, Houston, Texas 77079, (713) 932-1639, 461-2911 (fax)

April 1, 1997

Ms. Pat Truesdale

City of Houston, Public Works & Engineering
Water Conservation Branch

Post Office Box 1562

Houston TX 77251-1562

Dear Ms. Truesdale,

Unfortunately, | am unable to attend the April 3 public meeting on the draft Water
Conservation Planning Study. Please accept my comments on behalf of Houston Audubon
Society, while | am in Florida at the Gulf Restoration Network meetings!

Houston is to be congratulated for moving forward with this important step, which has far-
reaching implications for Texas river basins, bays, and ultimately the Gulf of Mexico. There
are three areas which | would like to see strengthened:

1} Landscape education: The city should be more active in educating the public about the
beneficial aspects of xeriscaping and using natives. You have excellent information in print,
but it needs to be more actively demonstrated - in public gardens such as those at City Hall,
the Zoo, Multi-Service Centers. Elysa Laniser could help so much be sacrificing part of her rose
gardens and leading the demonstrations!

2) Penalties for wasteful practices: | often see, in my neighborhood, the practice of
deliberately watering the street to insure that every inch of that insidious Augustine grass gets
watered. Automatic sprinkler systems are big offenders. | watch helplessly as perfectly good
drinking water flows straight into the storm drain. A schedule of fines should be set in place
and actually enforced until people get the message and use the equipment properly.

3) Water is too cheap: As with gasoline, there is less incentive to conserve until it hits out
pocketbooks harder. Raise the price of water, and use the income to aggressively repair our
infrastructure in the areas where it is still prone to bursting water mains.

Your plan is technically excellent, and | applaud your efforts. My suggestions are designed to
teach the conservation ethic to all citizens.

Sincerely,

%J&W

(Ms.) Page S. Williams, Vice President for Environmental Affairs

Board of Advisors: Caroline Callery, Steve Carroll, Gary Clark, Ted Eubanks, Mary-Floye Federer, Stephen E. Gast, o9
Terry Hershey, Ray Johnson, George McAfee, Robert McFariane, Ellen Red, Lucie Wray Todd, John L. Whitmire.



MHM[SMH Apartment Association

April 28, 1997

Ms. Pat Truesdale

Water Conservation

City of Houston

P O Box 1562

Houston, Texas 77251-1562

Dear Ms. Truesdale:
Re: Recommended Water Conservation Plan - Toilet Rebates

I am writing on behalf of the Houston Apartment Association, a non-
profit trade association representing the owners and managers of
over 320,000 apartment units in the Houston area.

While we commend the hard work by consultant Montgomery Watson and
the city on this plan, we feel that the falilure to include rebates
for water saving toilets should be reconsidered. "Early
retirement” of old toilets yields a benefit/cost ratio that is much
more favorable to the city than any of the water conservation
programs that were ultimately chosen. According to the Montgomery
Watson study, a toilet replacement rebate program would be popular
with the community, and would save city ratepayers a great deal of
money over the next nine vears.

Please consider adding toilet rebates to the Water Conservation
Plamn.

Thank you for your hard work on this important issue.
Sincerely,

Andy Teas
Director of Government Affairs

10815 Fallstone Road ¢ Houston, Texas 77099 « (713) 933-2224 « FAX: (713) 933-8412



WRITTEN COMMENTS RECEIVED FROM CITIZENS
AT PUBLIC MEETINGS

As an employee of a large property management corporation (Hines), | feel that it would
be extremely advantageous for us to maintain contact and work together on these future
plans discussed on 6/13/96 and so we may plan with you.

John M. Humphrey

Emphasis needs to be placed on water reuse of treated water from wastewater plants.
Ex: 69" street treatment plant treats water outfalls into Buffaol Bayou which is a waste of
all the process it undergoes.

Sujeeth Draksharam

If we are so “water rich”, why has the City of Houston spent 30 years promoting the
Wallisville Dam. For its water rights. It's time to drop that project.

Marg Hanselman

} have observed many City buildings that have leaking faucets and toilets. Last year |
measured one faucet leaking 6 gailons of water in 7 hours. | know that is a lot of loss
from just one faucet. | think City buildings should be inspected first and even metered
where possible.

Sgt. Les Bashaw
Houston Police Dept.

| am interested in landscape/irrigation ordinance.

Dan Pope

¢ Give rebates to nurseries that feature Xeriscape™ plants (maybe with a COH
poster)

e Since we have plenty of water and already pipe it around, couldn’t we put some in
Sheldon Reservoir until TXDOT corrects its mistakes?

Page Williams

Are the wholesalefindustrial customers going to receive incentives to participate?

Thomas P. Reel



